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(57) ABSTRACT

A method and a system for responding to a service request
sent to a transportation service, determining one or more
alternatives as a transportation device for the user and select-
ing a personal transportation device. An automated transpor-
tation system according to the mnvention may contain a plu-
rality of elevators 1n an elevator group, a passenger terminal
device for reserving elevators for use by passengers, and an
clevator group control system responsive to the passenger
terminal device for controlling the elevators. The method of
the mvention mvolves entering a personal service request via
the terminal device, determining on the basis of the service
request at least one alternative as a transportation device for
the user, and selecting via the terminal device one of the
alternatives as the transportation device.

16 Claims, 3 Drawing Sheets
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AUTOMATED TRANSPORTATION SYSTEM
WITH USER-CONTROLLED TRANSPORT
SELECTION

This application 1s a Continuation of copending PCT Inter-
national Application No. PCT/FI12006/000054 filed on Feb.
16, 2006, which designated the United States, and on which
priority 1s claimed under 35 U.S.C. § 120. This application
also claims priority under 35 U.S.C. § 119(a) on Patent Appli-
cationNo(s). 20050279 filed in Finland on Mar. 15, 2005. The
entire contents of each of the above documents 1s hereby
incorporated by reference.

FIELD OF THE INVENTION

The present invention relates to a passenger transportation
service. In particular, the present invention relates to a method
for responding to a service request sent to a transportation
system, determining one or more alternatives as transporta-
tion means for the user and selecting a personal transportation
device.

BACKGROUND OF THE INVENTION

An essential function in the operation of a personal trans-
portation service, e.g. an elevator system, 1s call input and the
related control of the movement of transportation devices. For
example, 1 an elevator system call mnput has traditionally
been arranged by providing each floor with up-down call
buttons, by means of which an arriving elevator customer
indicates a desired traveling direction. In addition, the eleva-
tor car has to be provided with a control panel tailored for the
place of nstallation of the elevator system and comprising a
button for each tloor, of which the elevator passenger presses
the one corresponding to his/her destination floor. Thus, in the
traditional call mput method, the elevator customer has to
enter two calls. First, an elevator has to be called by one press
of a call button to the floor where the customer 1s located. In
addition to this, a second press of a call button 1s needed 1n the
clevator car.

A call mput method whereby the elevator passenger selects
his/her destination tloor while still 1n the elevator lobby out-
side the elevator 1s called destination allocation. In destina-
tion floor elevator systems, each passenger wishing to have a
ride on an elevator gives on the landing his/her destination
tfloor to which this passenger 1s traveling by elevator. Thus, the
number of calls to be iput per elevator trip 1n destination
floor elevator systems 1s one 1nstead of the earlier two calls.

The destination floor 1s given e.g. by using a destination
call device specially reserved for this purpose, which device
1s an extended version of the landing call button and 1is
mounted at the landing. In the destination call device, the
actual landing call button has been extended with a more
comprehensive user interface such that the user, 1.¢. elevator
passenger, can indicate the floor to which he/she wishes to
ride on an elevator. The destination call device may also be a
passenger terminal device designed for this purpose or it may
be e.g. the user’s own mobile phone.

The destination call 1s sent to the elevator control system
for elevator allocation. The elevator control system receives
the call and tries to decide which one of the elevators in the
clevator group can best serve the person having entered the
call. In response to the destination call sent by it, the passen-
ger terminal device receives information from the elevator
control system regarding the elevator serving the call. The
information recerved by the user may comprise €.g. informa-
tion as to which one of the elevators has been allocated to the
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user and where 1t 1s located relative to the user. The informa-
tion may additionally comprise an estimated waiting time or
it may be a signal announcing the arrival of the allocated
clevator at the floor of departure.

In the case of automated transportation systems, such as
clevator systems, 1t 1s almost impossible for the service user
him/herself to mfluence the selection of the transportation
device. When the user gives his/her destination floor, the
clevator control system allocates to the user the elevator most
suitable from the point of view of the elevator system and
guides the passenger to this elevator. In the prior-art destina-
tion floor elevator system, each passenger traveling on the
clevator must independently inform the destination floor
clevator system as to his’her own destination floor. This
means that each passenger has to wait independently for
his/her own elevator expressly allocated to him/her, even 1t
the passenger would like to have his/her ride on another
clevator going in the same direction. Thus, there arises the
problem of how the users could themselves stop an elevator
going past the floor and have a ride on it to the destination
floor.

On the other hand, 11 passengers do not await the elevator
allocated to them but select another elevator, then the elevator
system receives mcomplete information as to which elevator
the passenger actually uses to travel to a given destination
floor. The incomplete information recerved by the destination
floor elevator system and especially i1ts control system leads
to a reduction 1n the level of service provided by the elevator
system to the passengers. It 1s obvious that, 1f it were possible
for the elevator system to offer the user more than one alter-
native as an allocated elevator, the elevators and elevator
system could provide better service to the passengers.

Moreover, the information provided by the system regard-
ing the elevator allocated to the user may be 1n a form difficult
to understand, in which case the user will find the instructions
given by the system unclear and difficult to follow. The user
may also get frustrated waiting for the elevator he/she has
been instructed to use, particularly 1f another elevator stops at
the floor betore the elevator intended for the user.

In prior-art solutions, a fundamental problem 1s that the
user 1s not given a possibility to have a say on the selection of
an elevator according to his/her own personal needs. In exist-
ing transportation systems, the user needing the service can
not be offered the best transportation means selected accord-
ing to his/her personal requirements, but the user has to travel
on the elevator allocated to him/her by the elevator system.
The user might e.g. want to ride on an elevator that provides
a total traveling time as short as possible. Alternatively, the
user might prefer to select an elevator that provides a total
traveling time as short as possible or the user might want to
travel on a panoramic elevator.

OBJECT OF THE INVENTION

The object of the present mmvention 1s to 1implement a
method and system for controlling a transportation system in
such a way that the users needing the service have a possibil-
ity to influence the selection of the transportation device, the
above-mentioned problems of prior-art solutions being thus
avoided.

BRIEF DESCRIPTION OF THE INVENTION

As for the features of the invention, reference 1s made to the
claims. Inventive embodiments are also presented in the
description part and drawings of the pre-sent application. The
inventive content disclosed in the application can also be
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defined 1n other ways than 1s done 1n the claims below. The
inventive content may also consist of several separate mven-
tions, especially 11 the invention 1s considered in the light of
explicit or implicit sub-tasks or in respect of advantages or
sets ol advantages achieved. In this case, some of the
attributes contained 1n the claims below may be supertluous
from the point of view of separate inventive concepts. Within
the framework of the basic concept of the invention, features
of different embodiments of the invention can be applied 1n
conjunction with other embodiments.

The aim of the invention 1s to offer the user of an automated
transportation system, such as an elevator system, a possibil-
ity to select a desired transportation device from among pre-
determined alternatives. Thus, the system basically offers the
user the alternatives most suitable for the system, and from
these the user can select the most suitable transportation
device according to his/her own personal needs.

Using a passenger terminal device, the user of the elevator
system enters a destination call which 1s transmitted to the
clevator control system for elevator allocation. Along with the
destination call 1s also sent data indicating the user’s starting
tfloor. In particular, the terminal device may be provided with
a user interface containing a menu or key for the transmission
ol a destination call. The elevator control system gives the
user’s terminal device at least one alternative for the selection
of a desired elevator car. Of the alternatives thus offered, the
user selects via the terminal device a desired elevator car,
which the control system then allocates to the user.

In an embodiment of the invention, 1n connection with the
service request, the user gives the elevator control system
other criteria besides the destination floor for use 1n the allo-
cation of alternative elevator cars. Such criteria may be e.g.
waiting time for transportation device, degree of admission of
device, total traveling time, possible cost, device type (pan-
oramic or ordinary elevator), device mode (steady or sport-
ive), location of transportation device (e.g. proximity),
energy consumption of transportation device (the user may
¢.g. want a low energy consumption when moving from place
to place) or outfit of device (interior decoration or additional
properties). It 1s additionally possible to use other kinds of
criteria that the passenger may wish to use when selecting a
transportation device according to his/her own personal pret-
erences. The elevator control system of the invention uses
these criteria 1n determining elevator alternatives for the user.

In an embodiment of the invention, the user can addition-
ally select among different functional modes the alternative
that suits him/herself best. The functional mode may e.g.
determine the manner i which the information concerning
the selection of an elevator i1s presented on the terminal
device. For example, the user may want all information to be
presented visually in the form of images, in a completely
numeric form or by means of an audio signal. If desirable, the
user can also select e.g. a mode for an aged person, a handi-
capped person or a child user, 1n which case the elevator door
can be kept open for a somewhat longer default time than

usual. Other special functions can also be programmed for
cach functional mode.

In another embodiment of the invention, the user can select
the traditional mode, wherein the user enters his/her destina-
tion floor via the terminal device, whereupon the elevator
control system allocates the most suitable elevator to the user
and no separate alternatives are offered. In this case, the user
receives on his/her terminal device instructions indicating,
¢.g. which one of the elevators 1n the elevator lobby has been
allocated to the user and where 1t 1s located relative to the user.
The mnformation may additionally comprise an estimated
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4

waiting time or 1t may be a signal announcing the arrival of the
allocated elevator at the starting floor.

Usually there are one or more persons using or wanting to
use the elevator system at the same time, so that, as regards the
control system, they have to be served 1n a given order. The
persons using or wanting to use the same elevator can be
arranged to form the route of the elevator in question. Based
on these data, the elevators in the elevator group are sent
information according to the route of each elevator, and the
clevators accordingly move to the stopping floors along their
routes, which may consist of several stopping floors, where
the persons enter or leave the elevator.

In the transportation system of the invention, the user may
him/herself select a desired alternative as a transportation
means from among the alternatives provided by the control
system. It 1s also possible for the user to give criteria accord-
ing to his’her own needs to the control system, which, 1n
accordance with these criteria, oflers the user the alternatives
most suitable as a transportation device for the user. The user
1s thus able to influence elevator allocation already when the
transportation device alternatives are being selected. More-
over, the user him/herself makes his/her final selection from
among the alternatives provided, whereupon the control sys-
tem registers the elevator selected by the user. The elevator
system according to the present mmvention provides user-
triendly service to passengers and allows the user to make the
final decision as to which elevator he/she will select.

The solution described has the further advantage that the
user 1s more likely than betore to take the elevator allocated to
him/her, because he/she has selected the desired elevator
him/herself. Thus, the elevator control system 1s able to keep
reliable records regarding passengers, the elevators selected
by them and the destination floors selected by passengers. As
the information available regarding the numbers of passen-
gers and their destination floors 1s more accurate, the service
level of the elevator system can be further improved.

LIST OF FIGURES

FIG. 1 presents a functional diagram of a destination floor
clevator system according to the mvention,

FIGS. 2a and 26 present the display of the user interface of
a passenger terminal device according to the invention, and

FIG. 3 presents a flow diagram of the operation of the
method of the invention.

DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 presents a functional diagram of a destination floor
clevator system according to the invention, which comprises:
an elevator group 101 consisting of a plurality of elevators
102, 103, a portable passenger terminal device 104 for reserv-
ing elevators for use by passengers, a base station 105 and an
clevator control system 106. Essential parts of the passenger
terminal device 104 are a display, a keypad and a transmitter-
receiver unit. The passenger terminal device 104 has been
arranged to receive a destination call and to send 1t to the
control system 106 of the elevator group via the base station
105. The control system 106 of the elevator group has been
arranged to define, taking other service requests 1nto account,
one or more alternatives as a transportation device for the
user, from which the user selects via the passenger terminal
device 104 the alternative best suited to his/her personal
needs.

The passenger terminal device 104 may be e.g. one of the
tollowing devices: a passenger terminal device 1n general use,
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a mobile station, a terminal 1n a data communication network,
a terminal 1n a telecommunication network, and/or a wireless
terminal.

FIGS. 2a and 256 present the display of the user interface of
a passenger terminal device according to the invention. If the
user so desires, he/she can select on the passenger terminal
device a functional mode 201-203, which will be taken into
account by the control system when determining the elevator
alternatives to be proposed to the user. The functional mode
may relate e.g. to mformation given by the user regarding
bulky luggage the user 1s carrying with him/her. In this case,
the control system will not allocate the same elevator to other
users of the system. The terminal device can also be person-
alized to present the information provided by the elevator
system 1n a way that takes into account the user’s own prop-
erties, so the user will find the device as visual and easy-to-use
as possible. The user can e.g. choose to receive all informa-
tion provided by the control system either 1n visual, numerti-
cal, audio or audiovisual form.

Using the passenger terminal device, the user enters a
destination call 204, which 1s transmitted to the elevator con-
trol system. In addition, the user can give other criteria, which
will be taken 1nto account by the control system when deter-
mimng transportation-alternatives for the user (not shown in
FIG. 2a or 2b). These criteria may relate e.g. to parameters
like the following: waiting time, degree of admission of
device during transportation, total traveling time, possible
cost, device type (panoramic-non-panoramic, size, etc.),
device mode (steady or sportive), location of transportation
device (e.g. proximity), energy consumption of transporta-
tion device (the user may e.g. want a low energy consumption
when moving from place to place), outfit of device (interior
decoration or additional properties such as displays or the
like) or some other criterion selected by the user.

Alfter the user has entered a destination call and selected a
possible mode, the terminal device presents to the user by
means of the passenger terminal device the alternatives 205
regarding the user’s transportation device. The user selects
from among the proposed alternatives the one that suits him/
her best and moves on to await the elevator.

FIG. 3 presents a flow diagram of the operation of the
method of the invention. Implementation of the method of the
invention starts from step 301, where the user inputs his/her
destination floor to the passenger terminal device. The call 1s
transmitted together with starting tloor data to the elevator
control system 302, which determines one or more alterna-
tives as a transportation device 303 for the user. The alterna-
tives are presented to the user via the terminal device 304,
whereupon the user selects the most suitable alternative from

among those presented. The elevator control system allocates
the selected elevator to the user and the user moves on to await

the elevator.

In the destination floor elevator system according to the
invention, elevator allocation 1s performed e.g. by optimizing
utilization factors of the elevator and/or using criteria given
by the user regarding the passenger’s own preferences. ‘Uti-
lization factors’ refers e.g. to the degree of utilization of the
clevator or the energy consumption of the elevator. ‘Passen-
ger’s own preferences’ refers to total traveling time, waiting
time, degree of admission of the device during transportation,
etc., as already mentioned above.

Although the transportation service mentioned in the
above examples 1s an elevator system, especially a destination
tfloor elevator system, the invention can be applied e.g. 1n any
automated people transportation system. The invention 1s
applicable e.g. in an automated people transportation system
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6

as used at airports to transport passengers from one terminal
to another or from a parking facility to terminals.

An automated transportation system would also be appli-
cable as an alternative in public transport 1n a kind of auto-
mated taxi/bus system. The passenger calls a carriage to the
halting place and selects a device to travel to a desired desti-
nation stop.

The mvention 1s not exclusively limited to the embodiment
examples described above; instead, many variations are pos-
sible within the scope of the inventive concept defined 1n the
claims.

The mnvention claimed 1s:

1. A method for controlling a transportation system, the
method comprising:

entering a personal service request via a portable passenger

terminal device to a control system of a transportation
device group 1n a transportation system, wherein said
transportation device group comprises a plurality of
transportation devices,

determining on the basis of the service request one or more

suitable transportation devices to fulfill said request,
wherein the determined one or more suitable transpor-
tation devices comprise a subset of the transportation
devices in the transportation device group,

presenting the determined one or more suitable transpor-

tation devices for selection via the portable passenger
terminal device; and

allocating one of the one or more suitable transportation

devices as the transportation device to tulfill said per-
sonal service request based on the selection made via the
portable passenger terminal device.

2. A method according to claim 1, wherein the transporta-
tion system 1s an elevator system and the service request
contains a destination call 1n the elevator system.

3. A method according to claim 1, the method further
comprising;

adding to the service request at least one user-specific

personal criterion to be used 1n said determining step.

4. A method according to claim 3, wherein the personal
criterion comprises at least one of:

waiting time of the person needing the service,

total traveling time,

degree of admission of the transportation device during

transportation,

COSt,

type of transportation device,

mode of transportation device,

location of transportation device,

energy consumption of transportation device, or

outfit of transportation device.

5. A method according to claim 1, the method further
comprising:

selecting via the portable passenger terminal device a user-

specific functional mode.

6. A method according to claim 1, wherein said determin-
ing comprises optimizing utilization factors of the transpor-
tation devices.

7. A method according to claim 6, wherein the utilization
factors of the transportation device are determined on the
basis of the degree of utilization of the transportation device
or the energy consumption of the transportation device.

8. A transportation system, comprising:

a transportation device group comprising a plurality of
transportation devices

a portable passenger terminal device that calls and reserves
transportation devices, and
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a control system that controls the transportation devices in
the transportation group in response to commands from
the aforesaid portable passenger terminal device,

wherein

the portable passenger terminal device comprises a termi-
nal transmission portion that transmits a user-initiated
service request to the control system,

the control system comprises a determination portion that
determines, using the transmitted service request, one or
more suitable transportation devices to fulfill said
request and a control transmission portion that transmits
information regarding the suitable transportation
devices to the portable passenger terminal device,
wherein the suitable transportation devices comprise a
subset of the plurality of transportation devices,

the terminal transmission portion further transmits selec-
tion nformation back to the control system, wherein
selection information 1s generated by a terminal selec-
tion portion and comprises information regarding a par-
ticular, selected transportation device chosen from
among the suitable transportation devices, and

the control system further comprises an allocation portion
that allocates the particular selected transportation
device to fulfill the service request.

9. A transportation system according to claim 8 wherein the
transportation system 1s an elevator system and the service
request contains a destination call in the elevator system.

10. A system according to claim 8, wherein the portable
passenger terminal device transmits, as part of the user-initi-
ated service request, at least one user-specific personal crite-
rion to said control system, and further wherein said determi-
nation portion uses said criterion when determining said one
or more suitable transportation devices.

11. A system according to claim 10, wherein the personal
criterion comprises at least one of:

waiting time of the person needing the service,

total traveling time,
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degree of admission of the transportation device during

transportation,

COSt,

type of transportation device,

tfunctional mode of transportation device,

location of transportation device,

energy consumption of transportation device, or

outlit of transportation device.

12. A system according to claim 8, wherein the terminal
selection portion designates a user-specific functional mode
for the portable passenger terminal device.

13. A system according claim 8, wherein the control sys-
tem comprises a utilization determination portion that deter-
mines said one or more suitable transportation devices by
optimizing utilization factors of the transportation devices.

14. A system according to claim 13, wherein the utilization
determination portion determines the utilization factors of the
transportation devices on the basis of the degree of utilization
or energy consumption of the transportation device.

15. The method according to claim 1, the method further
comprising;

entering general service request with a general transporta-

tion device call unit disposed 1n a fixed location of said
transportation system; and

allocating a transportation device to fulfill said general

service request based on the location of said general
transportation device call unit 1n said system.

16. The system of claim 8, the system further comprising;:

a general transportation device call unit disposed 1n a fixed

location of said transportation system; and

where the allocation portion allocates a transportation

device to fulfill a general service request initiated by said
general transportation device call unit based on the loca-
tion of said general transportation device call umitin said
system.
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